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DESCRIPTION 
ORGANIC ELECTROLUMINESCENCE DISPLAY 
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TECHNICAL FIELD 
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The present invention relates to an organic 
electroluminescence display and, particularly, to an organic 
electroluminescence display of a simple matrix type. 
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BACKGROUND ART 

Fi&. 6 schematically illustrates an organic 
electroluminescence (hereinafter abbreviated as EL) display of a 
simple matrix type. The organic EL display diagramed here has, 
arranged therein, plural rows (e.g., of a number n) of scanning 

lines LI, L2,\ and plural columns (e.g., of a number of m) of 

signal lines SI, S2, at right angles therewith. Pixels 10 

including an organic EL layer that is not shown are arranged at the 

portions where \the scanning lines Ll, L2, and the signal lines 

SI, S2, are loverlapping one upon the other. Here, the organic 

EL layer includes at least an organic light-emitting layer. The 
number of pixels lin this organic EL display is n x m. 

In tne thus constituted organic EL display, the lines are 

successively driven; i.e., the scanning lines Ll, L2, are 

successively selected with the passage of time, and light is emitted 
from only those Vixels 10 on the selected scanning lines Ll, L2, . 

Here, if ak maximum light-emitting brightness of the organic 
light-emitting layeV is denoted by Bl ' , the area of the pixel by Al 
and the light-emitting area of the pixel by A2, then, a maximum 
effective light-emitting brightness Bl of the organic light-emitting 
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layer is^xpressed as Bl = Bl ' x A2/A1. When a maximum brightness 
required forw displaying the picture is denoted by B2, a maximum 
number of the>scanning lines (corresponds to the number of rows in 
the pixel arrangement) is expressed as N = B1/B2. It will be 
understood from th^s formula that when it is desired to improve the 
resolution by increasing the number of the scanning lines in the 
organic EL display, tn^ maximum light-emitting brightness Bl of the 
organic light-emitting l\wer must be increased or the maximum 
brightness B2 required f o:^iisplaying the picture must be decreased. 

Therefore, though not diagramed here, there has been 
proposed an organic EL display of a constitution in which the signal 
^ lines are divided in a direction in which they are extending (e.g., 
0 divided into two) and are separately taken out. In the organic EL 

in 

C9 display of this constitution, the scanning lines corresponding to 

Q the divided signal lines are simultaneously selected (e.g., two 

y scanning lines are simultaneously selected when the signal line is 

m divided into two), in order to increase a maximum number N of the 



m 



scanning lines (e.g., to double the number when the signal line is 
divided into two) and to improve the resolution. 

In the organic EL display of the above-mentioned 
constitution, however, it becomes difficult to take out the signal 
lines to the external electrodes if the signal lines are divided 
into three or more (i.e., it becomes difficult to connect the 
intermediate signal lines that are divided to the drive circuit). 
Therefore, limitation is imposed on increasing a maximum number of 
the scanning lines by dividing the signal lines, and it becomes 
difficult to further improve the resolution of the organic EL 
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display and to further increase the size of the screen by increasing 
the number of the scanning lines while maintaining the same pitch 
among the pixels. 
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* DIS CLOSURE OF THE INVENTION 
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It is therefore an object of the present invention to 
provide an organic EL display which makes it possible to improve the 
resolution without changing either the maximum light-emitting 
brightness of the organic light-emitting layer or the maximum 
brightness required for displaying the picture. 

Tfte present invention is concerned with an organic 
electroluminescence display in which plural rows of scanning lines 
and plural columns of signal lines are arranged, and pixels are 
arranged at the portions where said scanning lines intersect said 
signal lines A said pixels having an organic electroluminescence 
layer inclusive of an organic light-emitting layer held between the 



y* first pixel electrodes constituted by said scanning lines and the 

0 

j?y second pixel electrodes connected to said signal lines, wherein said 
plural second pi^al electrodes are arranged being overlapped on said 
scanning lines in ^ direction in which said signal lines are 
extending. 

The second pixel electrodes can be arranged over plural 
neighboring signal lines. 

According to this constitution, each scanning line is shared 
by plural pixels in a direction in which the scanning lines are 
arranged, and plural rows of pixel strings are arranged for a row 
(each) of the scanning lines. This decreases the number of the 
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scanning lines on the display having the same pixel arrangement and, 
hence , increases the duty. As a result, it is allowed to increase a 
maximum number of the scanning lines without changing either the 
maximum light-emitting brightness of the organic light-emitting 
layer or the maximum brightness required for displaying the picture 
on the organic EL display. It is, therefore, allowed to improve the 
resolution and to increase the size of the screen. 

According to the present invention, therefore, it is allowed 
to arrange the second pixel electrodes over the two neighboring 
scanning lines among the scanning lines arranged on the organic EL 

^ B display. 

■ "pi 

The second pixel electrodes arranged over the two scanning 
lines are shared by the two pixels arranged neighboring to each 

C3 

Iff other in a direction in which the signal lines are extending. It 

S3 

.» is, therefore, allowed to decrease the number of the second pixel 
electrodes and to decrease the number of the portions where the 

w 

j,£ pixels are connected to the signal lines, making it possible to 
increase the yield of the products. 

According to the present invention, each of the signal lines 
can be divided into plural signal lines in the direction in which 
the signal lines extend on the organic electroluminescence display. 

When each of the signal lines is divided into plural signal 
lines in the direction in which the signal lines extend, each of the 
scanning lines in each of the divided regions can be selected and 
displayed simultaneously, making it possible to further increase a 
maximum number of the scanning lines, to further improve the 
resolution and to increase the size of the screen. 
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BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a diagram illustrating the constitution of an 
organic EL display according to a first embodiment of the present 
invention. 

Fig. 2 is a sectional view along the line A- A' in Fig. 1 
Fig. 3, Fig. 4 and Fig. 5. 

Fig. 3 is a view illustrating the constitution of the 
organic EL display according to a second embodiment of the present 
invention. 

Fig. 4 is a view illustrating the constitution of the 



*0 organic EL display according to a third embodiment of the present 

■f* invention. 

S3 

in Fig. 5 is a view illustrating the constitution of the 

Q 

a organic EL display according to a fourth embodiment of the present 

Q 

it* invention. 

Fig. 6 is a view illustrating the constitution of a 



J*j conventional organic display. 



BEST MODE FOR CARRYING OUT THET INVENTION 



Embodiments of the organic EL display according to the 
present invention will now be described in detail with reference to 
the drawings. 

(First Embodiment) 

Q • \ Fig. 1 i\ a diagram illustrating the constitution of an 

^q^^J organic EL display^according to a first embodiment , and Fig. 2 is a 
sectional view acro\s t 



the line A-A' in Fig. 1. In the organic EL 
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display that is shown, plural rows (of a number of n') of scanning 

lines Ll A L2 , and plural columns (of a number of m' ) of signal 

lines SI, K2, are arranged on a substrate 10 (shown in Fig. 2 

only) in a Wanner to intersect each other. The scanning lines Ll, 

L2, are\constituted by, for example, a transparent electrically 

conductive material, and the signal lines SI, S2, are 

constituted tw, for example, a metallic material. In the organic EL 

display, furt&er, the scanning lines Ll, L2, are arranged being 

overlapped on sthe signal lines SI, S2, that are arranged on the 

substrate 10 t© thereby constitute a display which emits light from 

the side of the\ scanning lines Ll, L2, opposite to the side of 

the substrate 1 ( 

Pixels 1 are arranged at the portions where the scanning 

ines Ll, Ij\ intersect the signal lines SI, S2, . Each 

pixel 1 comprises an organic EL element having an organic EL layer 3 

(shown in Fig.\2 only) held between the scanning lines Ll, L2, 

(the first pixel electrodes ) which serve as the pixel electrodes and 
the second pixelXelectrodes 2 connected to the signal lines SI, S2 , 



Here \ the second pixel electrodes 2 are formed, for example, 
of a metal and\^erve as positive electrodes of the organic EL 
elements. On th\ other hand, the first pixel electrodes constituted 

by the scanning lir^s Ll, L2, serve as negative electrodes of 

the organic EL elements. The organic EL layer 3 held between these 
electrodes comprises, \or example, an organic electron transporting 
layer, an organic light-Vmitting layer and an organic positive hole- 
transporting layer that are successively laminated from the side of 



6 



the nec/5^±ve electrode. Further, the signal lines SI, S2, are 

isolated frton the second pixel electrodes 2 by an insulating film 4 
(shown in Fig\ 2 only) except the connection portions. Further, in 
order to accomp^sh the insulation between the second pixel 

electrodes 2 and t^e scanning lines LI, L2, , the peripheries of 

the second pixel electrodes 2 are covered with an insulating film 5 
(shown in Fig. 2 only )\ and upper portions of the second pixel 
electrodes 2 exposed through the insulating film 5 are completely 
covered with the organic E^w layer 3. 

In -qjhis organic EL display, in particular, two second pixel 
electrodes 2 W arranged being overlapped on the scanning lines LI, 

L2, in a direction in which the signal lines SI, S2, are 

extending. The\two second pixel electrodes 2 are overlapped over 

the two neighboring signal lines (SI, S2), (S3, S4), , and are 

respectively connected to different signal lines SI, S2, . 

Thei^efore, the pixels 1 are arranged in the same manner as 
the second pi^el electrodes 2 which are thus arranged. In the 

direction in wlmch the scanning lines LI, L2, are arranged (in 

the direction in\ which the signal lines SI, S2, are extending), 

pixels 1 are arranged in a number twice as large as the number (n') 

of the scanning liVes LI, L2, , i.e., in a number of 2 x n'. In 

the direction in wlmch the signal lines SI, S2, are arranged (in 

the direction in whilfch the scanning lines Ll, L2, are 

extending), pixels 1 \re arranged in a number one-half the number 
(m' ) of the signal lin\s Si, S2, , i.e., in a number of m'/2. 

In the tnrns constituted organic EL display, when one of the 
scanning lines Ll, >L2, is selected, signals from different 



signal lines^l, S2, are applied to the pixels 1 arranged on one 

of the scanning^-ines Ll, L2, . Therefore, the pixels 1 emit 

light at different brightnesses • 

Fiifcther, each of the scanning lines Ll, L2, is shared by 

two pixels VL in the direction in which the signal lines SI, S2, 

are extendi™. Therefore, two rows of pixel strings are arranged 

for a row (each) of the scanning lines Ll, L2, . This decreases 

the number oflthe scanning lines on the display having the same 
pixel arrangement. When, for example, it is attempted to realize 
the organic EL Wisplay of this embodiment having the pixel 
arrangement same as that of the organic EL display of the 
conventional structure having scanning lines in a number of n, 
signal lines in al number of m and pixels in a number of n x m, then, 

the number n' of tlhe scanning lines Ll, L2, , becomes n' = n/2, 

and the number m' ^f the signal lines SI, S2, becomes m' = 2 x 

m. 

Compaifed to the organic EL display of the conventional 
structure having pixels in a number of n x m, the number of the 

scanning lines LIL L2, can be decreased to one-half. 

Therefore, the organic EL display possesses the duty which is twice 
as large as the du\y of the conventional organic EL display. 

As a result, a maximum number N of the scanning lines 
(corresponds to the number of rows in the pixel arrangement) 
described in the prior art can be doubled to improve a maximum 
resolution as compared with the organic EL display of the 
conventional structure having the same maximum light-emitting 
brightness Bl of the organic light-emitting layer and having the 
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same maximum brightness B2 required for displaying the picture 
(having the same required duty). When the pitch among the pixels 
remains the same, the size of the screen of the organic EL display 
can be increased. 

Tlrp organic EL display has a constitution in which the 

scanning liines Ll, L2, made of a transparent electrically 

conductive material are formed on the organic EL layer 3 thereby to 
constitute tae organic EL display in which light emitted by the 
organic EL laver 3 passes only through the scanning lines Ll, L2, — 
- constituted \y the transparent electrically conductive material to 

go out from the^side opposite to the substrate 10. Therefore, the 

*h _ 

I* emitted light passes through a decreased number of the layers 
^ compared to the organic EL display of a transmission type in which 
in light emitted by ^he organic EL layer 3 passes through the second 

3 pixel electrode 2 , VLnsulating film 4, signal lines SI, S2 and 

w 

^ substrate 10 to go ^ut from the side of the substrate 10. This 

id . 

makes it possible to\highly maintain the intensity (i.e., 

|y brightness) of light %hat is emitted. This constitution, further, 

makes it possible to f©rm fine signal lines SI, S2, using a 

metal material having ^cellent electrically conducting property. 

(Second Embodiment) 

Fig. 3 is a diagram illustrating the constitution of the 
organic EL display according to a second embodiment. Described 
below is the constitution of the organic EL display of the second 
embodiment based on Fig. 3 and Fig. 2 used for the description of 
the first embodiment. Fig. 2 is a sectional view along the line A- 
A' in Fig. 3. 
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The\organic EL display shown in these drawings is different 
from the organic EL display of the first embodiment in regard to the 
arrangement of Vhe second pixel electrodes 2 connected to the signal 
lines SI, S2, — \. in other respects, the organic EL display is the 
same as the organ!k: EL display of the first embodiment. 

Tftat is, in the organic EL display shown in these drawings, 
the second Vpixel electrodes 2 are arranged over the two scanning 

lines (LI, 12), (L2, L3 ) , which are arranged neighboring each 

other among plural scanning lines Ll, L2, in the organic EL 

display of tire first embodiment. Therefore, the second pixel 

electrode 2 (\' ) overlapped over the two scanning lines Ll, L2, 

constitute twol pixels 1 that are driven by different scanning lines 

Ll, L2, . ^lrther, the second pixel electrodes 2 (2') sharing 

the same scanning line Ll, L2, for constituting the pixels 1, 

are connected tolthe different signal lines SI, S2, . 

&re, the organic EL layer 3 held between the scanning lines 

Ll, L2, >and the second pixel electrodes 2 (2') may be separated 

for each of trag pixels 1 or may be provided for each of the second 
pixel electrodesV2 ( 2 ' ) . 

Inlfche thus constituted organic EL display, the second pixel 
electrode 2 \2') is overlapped over the two scanning lines (Ll, L2 ) , 

(L2, L3) aikl is, hence, shared by the two pixels 1 arranged 

neighboring each\pther in the direction in which the signal lines 

SI, S2, extend^. It is, therefore, allowed to decrease the 

number of the second\pixel electrodes 2 and to decrease the number 
of the portions where t3he pixels 1 are connected to the signal lines 
SI, S2, (i.e., the nvmjber of the portions where the second pixel 
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electrodes >2^re connected to the signal lines Si, S2, ). 

irther, like the organic EL display of the first 

embodimenA. each of the scanning lines LI, L2, is shared by the 

two pixels \ in the direction in which the signal lines SI, S2, 

extend, and \wo rows of pixel strings are arranged for a row (each) 

of the scanning lines LI, L2, . Like in the first embodiment, 

therefore, a mabcimum number N of the scanning lines described in the 
prior art can ba doubled making it possible to improve a maximum 
resolution in th^ organic EL display and to increase the size of the 
screen. 

The ffcirst and second embodiments have dealt with the cases 

where each of \fche scanning lines LI, L2, is shared by two pixels 

1 in the direction in which the signal lines SI, S2, are 

extending. In t\e organic EL display of the present invention, 

however, each of t&ie scanning lines Ll, L2 , may be shared by a 

plurality of three Vr more pixels in the direction in which the 

signal lines SI, S2.\ are extending, and the second pixel 

electrodes 2 may be connected to the different signal lines SI, S2, 

. In this case, a\ plurality of three or more rows of pixel 

strings are arranged fbr a row (each) of the scanning lines Ll, L2, 

making it possible Vo further increase the maximum number of the 

scanning lines N. Here A in the second embodiment, when each of the 
scanning lines Ll, L2, -4- is shared by three or more plural pixels, 
the second pixel electrodes at both ends are so arranged as to be 
overlapped on the neighboring scanning lines among the second pixel 
electrodes arranged in the \iirection in which the signal lines Si, 
S2, are extending. 
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(Third Embodiment) 

Fig, 4 is a diagram illustrating the constitution of the 
organic EL display according to a third embodiment. Described below 
is the constitution of the organic EL display of the third 
embodiment based on Fig. 4 and Fig. 2 used for the description of 
the first embodiment. Fig. 2 is a sectional view along the line A- 
A' in Fig. 4. 

The organic EL display shown in these drawings is different 
from the organic EL display of the first embodiment in regard to the 
constitution of the signal lines. In other respects, the organic EL 
display is the same as the organic EL display of the first 
embodiment . 

That is A in the organic EL display shown in these drawings, 

the signal lines \(S1, S2, ) in the organic EL display of the 

first embodiment are divided into plural numbers (divided into two, 
here) in the direction in which they extend. Concretely speaking, a 
pixel region in whilph the pixels are arranged is divided into two in 
the direction in wh^ch the signal lines extend, and plural signal 

lines Sal, Sa2, 4 re arranged in the first region a, and plural 

signal lines Sbl, Sb2l are arranged in the second region b. 

Here, the number of tne signal lines Sal, Sa2, is the same as 

the number of the signeLL lines Sbl, Sb2, , i.e., m". 

In the first regionYa, the scanning lines Lai, La2, are 

arranged to intersect the siSmal lines Sal, Sa2, and in the 

second region b, the scanning! lines Lbl, Lb2, are arranged 

intersecting the signal line Spl, Sb2, . The number of the 

scanning lines Lai, La2, x$l the same as the number of the 
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scanning lin^s Lbl, Lb2, , i.e., n". Independent drive circuits 

(not shown) aVe connected to the scanning lines Lai, La2, in the 

first region a| and to the scanning lines Lbl, Lb2, in the second 

region b. 

Whenl for example, it is attempted to realize the organic EL 
display of thfe third embodiment having the pixel arrangement same as 
that of the oi^anic EL display of the first embodiment having 
scanning lines Vn a number of n', signal lines in a number of m' and 
pixels in a numopr of n' x m' , then, the numbers n" of the scanning 

lines Lai, La2, 1 — and of the scanning lines Lbl, Lb2, , becomes 

n" = n'/2, and the number m" of the signal lines Sal, Sa2, (Sbl, 

Sb2, ) becomes |pa" = m' . 

In theVthus constituted organic EL display, the signal lines 
are divided in-ro two in the direction in which they are extended 
making it possiofl_e to simultaneously select and display each of the 
scanning lines ira the first region a and in the second region b 

(e.g., Lai and LblL La2 and Lb2, ). 

CoShpared to the organic EL display of the first embodiment, 
therefore, trSds decreases into one-half the numbers n" of the 

scanning lines\Lal, La2, and of the scanning lines Lbl, Lb2, 

that are driven independently of each other. It is, therefore, made 
possible to double* the duty of the organic EL display compared to 
that of the organic^EL display of the first embodiment. 

Compared to the organic EL display of the first embodiment, 
therefore, the organic EL display of the third embodiment makes it 
possible to double a maximum number N of the scanning lines and, 
hence, to improve a maximum resolution by increasing the number of 
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the scanning lines (corresponds to the number of rows in the pixel 
arrangement) and, further , to increase the size of the screen. 

The third embodiment has dealt with the case where the 
signal lines are divided into two in the direction in which they are 
extending. In the organic EL display of the present invention , 
however, the number of dividing the signal lines is not limited to 
two only but may be three or more provided it is in a range where it 
is allowed to arrange the electrodes taken out from the divided 
signal lines. When the signal lines are divided into three or more, 
a maximum number N of the scanning lines can be increased to three 

O 

or more times as large as that of the organic EL display of the 

v9 

P first embodiment. 

«E The third embodiment has dealt with the constitution in 

3ttJ=J 

in 

%l which the signal lines are divided into two in the direction in 



I which they extend on the organic EL display of the first embodiment. 

H However, the organic EL display of the present invention may be the 
W 

one of the constitution in which the signal lines are divided into 
?y two (or into three or more) in the direction in which they extend on 
the organic EL display of the second embodiment. This constitution 
will be described as a fourth embodiment. 
(Fourth Embodiment) 

Fig. 5 is a view illustrating the constitution of an organic 
EL display according to a fourth embodiment. Described below is the 
constitution of the organic EL display of the fourth embodiment 
based on Fig. 5 and Fig. 2 used for the description of the first 
embodiment. Fig. 2 is a sectional view along the line A-A' in Fig. 
5. 
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The organic EL display shown in these drawings is different 
from the organic EL display of the third embodiment in regard to 
changing the arrangement of the second pixel electrodes to the 
arrangement of the second pixel electrodes of the second embodiment. 
In other respects , the organic EL display is the same as the organic 
EL display of the third embodiment. 

lat is, in the organic EL display shown here, the second 
pixel eleotrodes 2 are arranged over the neighboring two scanning 

lines (Lall La2), (La2, La3), among the plural scanning lines 

Lai, La2, -I — in the first region a of the organic EL display of the 
third embodiment. Similarly, the second pixel electrodes 2 are 



^ arranged ovef the two neighboring scanning lines (Lbl, Lb2 ) , (Lb2, 

JE? Lb3), among the plural scanning lines Lbl, Lb2, in the 

Q \ 

Ml second regionlb. Accordingly, the second electrodes 2 (2') 



a overlapped over the two scanning lines (Lai, La2 ) , (La2, La3), , 

C3 

jU, (Lbl, Lb2), (LtJ2,Lb3), constitute two pixels 1 that are driven 

W \ 

j,£ ■ by different scanning lines Lai, La2, , Lbl, Lb2, . Further, 

Q \ 

«. the second pixellelectrodes 2 (2') sharing the same scanning line 



Lai, La2, , Lbl, Lb2, to constitute the pixels 1, are 

connected to the different signal lines Sal, Sa2, /Sbl, Sb2, . 

That is, the arrangement of the second electrodes 2 (2') is the same 
as the arrangement ^f the second electrodes in the above-mentioned 
second embodiment. 

In the thrte constituted organic EL display, the signal lines 
are divided into tvro in the direction in which they extend, and the 
second pixel electroaes are overlapped over the two scanning lines 
to exhibit the effectXof the second embodiment as well as the effect 
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of the third embodiment. That is, the number of the second pixel 
electrodes ang the number of the places where the pixels are 
connected to t\e signal lines (places where the second pixel 
electrodes are connected to the signal lines) can be decreased and, 
besides, the maximum number N of the scanning lines can be doubled 
as compared with th& organic EL display of the first embodiment. An 
increase in the number of the scanning lines (corresponds to the 
number of rows of pix^L strings) makes it possible to improve a 
maximum resolution and increase the size of the screen. 

Furrier, the above-mentioned first to fourth embodiments 
have dealt w^th the cases where the invention was applied to the 
organic EL display of the upper-surface-light-emitting type in which 

the scanning l\nes LI, L2, are constituted by a transparent 

electrically conductive material, and light emitted from the organic 
EL layer 3 is allftpwed to go out from the side of the scanning lines 

LI, L2, . However, the invention can also be applied to an 

organic EL display ^bf the transmission type in which the emitted 
light goes out f rom \he side of the substrate 10. In this case, 
however, at least theVsecond pixel electrodes 2, insulating film 4, 
and substrate 10 are farmed of transparent materials. The invention 
can be, further, appliem to an organic EL display of a constitution 

in which the scanning limes Ll , L2 , are arranged on the 

substrate 10, and the secrond pixel electrodes 2 and signal lines SI, 

S2, are arranged thereon via an organic EL layer 3. Here, 

however, the materials of the layers are suitably selected by taking 
into consideration the dir^tion in which the emitted light goes out 
and, besides, the structure lof the organic EL layer 3 is suitably 
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selected by tasking into consideration the materials of the selected 

scanning lines l\,L2, and of the second pixel electrodes 2. 

According to the organic EL display of the present invention 
as describedXabove, each scanning line is shared by plural pixels in 
the direction Vn which the signal lines extend enabling plural rows 
of pixel strings^ to be arranged for a row (each) of the scanning 
lines Li, L2, — -\ making it possible to decrease the number of the 
scanning lines on t3he display having the same number of pixels and 
to increase the duty\ As a result, it is allowed to increase a 
maximum number of scaling lines of the organic EL display, to 
improve the resolution Vnd to increase the size of the screen 
without changing either Vhe maximum light-emitting brightness of the 
organic light-emitting layer or the maximum brightness required for 
displaying the picture on \he organic EL display. 



W 

b 
ru 



17 



